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(57) Abstract 

An optical display provided with a hologram element and a light source, wherein the hologram is a reflection hologram formed by a 
light beam which is obtained by utilizing light passing through a slit and has information on an object and a reference light beam which has 
an mcident ligth path different from that of the light having the information on an object, and the reproduced image of the object is displayed 
using the light from the light source. 
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H^^^TO/^l^^'^•^^ 5 7 0 nmi£6l©^fe^^^xL/w«,^^'^7'j:<h\ U— tJ^O 

r^n^-^AttJm-i: UTSS^^^^L/c^-g-{i. 5 14. 5 n mCDTyUn'^' U- 

{f. 5 5 0 nm^L>{i5 7 0 nm(r|?^SiS^->:7 h-r^o ^ -< :7 ^ ;U 
I^MfD-y t h^^V-7(Dm^. I^I;<5 14. 5 nmCDT;UrJ'>b— tfTaS^U^c 

25 Ctl^I^?a$ii:S^S7!)-'¥i5t-^::<hT. iim^itOFB^PS;6<ir:6<<^ 5 5 0 nm 
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15 C:OJ:^^^fpSjfe^^;F.^fflC^T. mA.it7&&X = 5 14. 5 nmOU— tf:)feT 

^Tt^tr^ t # , 't^#::)fe^S 5 obj ^ - 2 5 . 3 * ^tC/#BB^ftg^ ^ ref ^ 4 2 . 
1* i-r^CiT-, ^^tiltCti, --^n^''-7A^t£o:iEM{rz^S;. E= 5 5 0 nm 
©B^^O^^fe©S&^;^)<tl^T#^>„ CCDis. r^S5 5 0 n mOBSB^^jtOA^f 
^^{i 1 5* t^irfTl^io 

20 ^/^, [5ll;<^S^SA = 5 1 4 . 5 nm©b--tf7tTS^t^^T■? cr^. 4^(*::>t^ 

^eobj^-33. 1 • S.C/#BS7fe^^;^^ref^5 1 . 2* i f-S C cirT. I^^B? 

^^o:^'^ AfE^®iE®{C?^:^AE= 5 7 0 n in©B^^C ^3$feCD^^{^,*^t9 
^T-^So ^©i^. i^S5 7 0 nmOran^-jtcOA^^Sfc 1 5° <tnc-:.Tt^5o 

25 eRE = sin-' [nsin { / 2 + tt - 0 } ] 

eOE = sin"' [nsin { ( ^0+ 0R) / 2 + 0 } ] 

35 
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5 60 = sin"' (sin^obj/n) 

5R = sin"' (sin^ref/n) - tt 
0 = sin"' [Asin { (dO~dR) /2\ XXI] 

-5 1 °Tng{rni: -5)0 

"irm^im^. mmtLx^j^^ti^mmnm±2!§^(D^mx. 6nm&.±(Dn 

25 {CJ^X-oT< -So 



wo 98/41905 



PCT/JP98/01148 



9ac - sin-* [nsin { (SO+^R+n-) / 2 } ] 
112 7 A©#{I.-t^a^-^ A 5 3 OIS:©^;^^ eactCRg <9 < i£r3-|:J-T(, ^ < 

^ft^^> eaciZT-^ imoi!i< . K-^n^i^i^ytJ:^ t-nnm^s 6t<m,m 
m^zisif ^:^m^M(Dyt^^m.^mm:iz^i^r nm^Jt^T^^o 

37 
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(3) ±f£ C2) {Z-fi|ioT^^BfrBl;i)<ig;^t- 5> 

(4) ±is C3) izmmLTnyt^i^^<T^^:^<t-r^ i^m.(DmiM\ mm. 

(Ml 0©5tJ6Jg®.) 

38 
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m 2 .9 A^Z/m 2 9 B (i. U^.^- V K 5 7 ^ 3 '^■^:^iZM-<Tm^Ltz^^ 
mfZ<0. ^n-^'tlCDm^^—'y KT Taj TBJ \ C J 

1 1 (Dmmmm.) 

39 
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^izm^titzm^^^- h 6 4 oM^^ 6 5 izmmu < ^/ux&^.^n^j: iz 
msBii^mz^mL. ^^r^^^^tifzm^.^^-yi.6 4<Dn^i^6 5izmmf^ 

±iZLfzJ:viZ. ^IS?g{rj:n(i\ m-^i^'^mm^j: <'Z>ts:W'^to-\±:BZ t^<T' 

^^'^^^^^m^^^mcD^n&^-^^^iz^m-t^mj&it. mm^t^^^tzn^ 

7 2{±^,T.^^v 7 3--7 5«±.-J.n^'^A, 7 6 - 7 8 im^^^if.X 

^5^itiT^,7^LTl^So S^i^^^.. K7 0~7 2(i. h >^,yU 7 9 O^^M 8 

:1^0ir7A7 3. 7 4. 7 BflJi. US 1 B{C,i^-rj:^nj:$iJRtilS^S 

A 7 3 {c {ii^M^ - > 8 1 5 rmij i / 3 ©^^^ - > s 
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fSIt $nT:Jo (9 . .-j. n i?'^ 2^7 5 iZlt±m^ 1 X 3 <Dmm^<^ - > 8 4 *<ia«t ^ 
8 7. 8 9{1. HIS 1 D{C,7^-rj:-5 {r — ^^iSLtLT'^f^^ti<>tzi>b. Zti^ h 

cm 1 3 

igi3 2{i. ^mmmmiztoif:h±^^m7r:mm:(D$^ikm-ch^o ztm. h> 
^-j^p^(D^^^m'^iS(Di^LW:^m?f^r^tzi^izmjis.$ntzm-ch^. 9 nf^mi. 

6*I{C{±. 9 4(i^l.-Jtni^"^A. 9 5<im2:i.n>?'^A, 9 6 0 . 

41 
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m&t^ ct 9 ig^^nro m 1 n ^-^ A 9 4 i<^^tiim^^m 9 e i 

M 9 9 C (i. m 1 o ^'^ A 9 4 fC , T^^ ^ n g.i^ltfS ^ lHl-o^|S;i,<K 
$nT:fe*?. iHi^C. ^2:t.Di:.'^A9 5;&>'@e$n5g,7^t£9 6®^2E1 0 0 
trii. ^2:i.o^^A9 5(CJ;,TW^$n5S,1^1tlSi|l_CD^ffS;i^•|^^^^- 
^*^zffiT^^^3t*T9 l©T{caiZS^n^„ C©iif1:-;^|JiHgr-5/c*i(r, 1113 4 

^i.-t.o^^A9 4o^^^i 0 3*<7^/ix^n^>e zcDm-c(i. r^^-^m^ 
^y^^m'm.t^9 3<D^^^^nmiz^.rztt<x-^:E>. ^tz. zcomcDm^. 

iT. 1 0 8{i^l©:t.oi>'^A^^.y 1 0 9(±m2cD;t.ni^'^A^-^-;, hT' 
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it^WLTC^:5o T^ltD^. 1 1 OfiMl +.nir5A. l i 1 {±m 1 1 
■BUJf'micO^.uV^l^n.-y h 1 0 8S:a-l 0 9{±. 113 5 {r.i^ L/c^ ^ {C. ^ 

tilS;!?^iS$nTfcO> ^^-:^®^2^,^^i i3{C(i, m2:t^n^-vAl 1 2 
1 5 
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Bf&L. BSHj:)tl 2 3(i. m2.-i^nir7Al 2 0 1 2 4 ;^?gfi£-r C 

^A^t^l 5 0_L(CAIt$i±/;*s, ZtHzm<^ti:Bt,(DXl±fl<. *>X.TCCD 
©-:^T#BS7t^A^^Mc!:{lMni^™_L{CA^$-ti-U. n A^^j^^f 
^iZ^^LXm^^'^^^u^'^l^(DlFM^->^M.^Zt7!)<T^^. ^tz. man^(D5l 

n ^ n -en^-r o 

ma 9 A{riiI^$nSJ;-5{C. ■r«5:^7'^Xl 2 5iZ^.mLtzV-^'^l 2 6{±, 

44 
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^^±1 2 7 tt£^T:^ U h 1 2 8 iZAM-r^o ^R>JM;6^^^/cX M 2 8 

^cr^u^i^i 3 0{i::nii5iL;ia'j;5>.iASt-r^#BS:)ti 3 2 ^©FenT^^^a^ 

113 9 BO^-ffiIiI{-,^$n5i:9{r. ±a^;&^^m^cX'J V h 1 2 8©.Ji 
{±Z2:<. f tJ^-^Xl 2 5^^L/c&|Jr^l 2 7^/r(,^$5ISIfr^/co-riliii$-t± 
113 9 BT(i. .y M 2 8©nj.^gp^iaiiu;^.|£^^^^^-^.^ ^^.^ 

0{ZiS:f$L> 5£^TvT^$n/^i^fe£^:)t(i, -eti-enx 'J h 1 2 8 04^S5;5>^.s- 
1 2 9;S-'>^L^i6{C^/ci^©t§IS^.-J-,o^'5A$!:tgl 3 0 {'Jfef^ 

^A^-r^.#ra^l 3 2i®Fa1-U^^|g^^^L,^ :^a^-^A^tgl 3 0(CCO 
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->"7X^ 1 2 9;^)<S;^>^nTC^/■c^i®{r:^^^l 3 8 

oi^'^A 1 3 6 3 8 ci:®PB^©Sg5gS(±d 2 ctnCoTts^o ^tlflJ:??. 

04 1 {C;foC^T. 3i!^7t;ife^*T*-5S^^i4^1 3 9^esBg>tl 4 OTBs^-T-SC 

^A^tSl 4 2{CiS^$nT^ -<'X:J^.itn:5''^A 1 4 4 ifd:;^^ 
m4 2{C*JC^T. ^XrJ^'lxn^^A 1 4 4 fC#BB:)t 1 4 3 ©^tSj^T^ ^ SSH^ 
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^/c^^^^^l 4 7 <i:L. '-i^a^-^A^tgi 4 8 ©S#J;^>^ ^,Alt-r -S^.^.^fe 1 
1 4 8iZt^m-tio nifc. 1 5 0(i. 3 9(Dn±i^T-^io 

a r -7 A ^ Jg^-r ^ 7" a -t X T ^) ^ o 

114 3 0:>t^,^.7&-<l] 4 2®^t:^^i5|ni^^o(i. -y h 1 4 6 {Ctt;tTm© 

•>'J >K';7^yHx>Xl 5 1 tmni 5 2i^S2SL;^c.^.T-^5o c©->'; > K 

Tt>Sd<. 114 SlZiol^xm^^l 5 5d<:t.n^'^A|£-|5l 5 40^#J(rf^^$ 
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^^xt^.T.^g2 0 Ui. ^>TW^2 0 5©^#M2 0 6^C@dg^t^TC^^„ 

iR]^y:^iRi> ±rfyj^^ zy3\^t-r^^ 

L E DS,T^|Jg 2 0 4 {C^,T^^n/;iij^{i. -> >; > K 7:7yu U >X2 0 3 (C J: 
-,T--t.nr5AXi^U->2 0 2OJi{Z}£fi^n. C©:|ta^'5A:^^.;->2 
0 2{r^o-UIsH^S^$n;^ciiJ{|^{i. teiSS,x.S2 0^(D±.izm&'^i^^tx^^^ 

h>;t.;l,2 0 5 2 0 6 ^gltiTT^v-, /cttSdffl 0 W -in 

L*^L. C n{i{5S^.T^® 2 0 8 © JiTO^.T^ T ^, -9 , 

a^-5Ax^.J->2 0 2 0^MT^5t-r^S*f^{i. £§M(CI^;i^^^,^^(,^<± 

1^>X2 0 3{r^-,T:i.n^'5Ax^ 'J - > 2 0 2 ©JL{C$S^$n-5,o LED 
a^rt^fi 2 0 4 {C^.T^^n^iii^(iJ,T^^;&s-^e LTfe t) . ^ /c. v > K -J 

^^n.>X2 0 3©s^.{i. x;^f63{rw{cg;&xnTc>-5o co<b^. -en-e'n 

48 
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114 6 AS:C5114 6 B{i. Tt^xCS.T^^g 2 0 \ti-C:>^^U^'=, 1.7.17 >J - > 2 
0 2 ci:L EDa;^l^iS2 0 4 tO-^^^^Z «9 fcti L7t^gfi5:cD^ElISO'in.yMHT^^>o 
->■; > K'J 5!7^l/U>X2 0 3 35^/j:0N^-g-. ;iTnr^AX:^ - > 2 0 2 (i. L E 
Da.Tt^ig2 0 4©.^:A^|%L/c:)t^{5BS^®2 0 8 OJL©.=5:B {Cfg^-T 

2 1 iji. .^.A®lllSfrs*^n/ct">.■^T-^^2 i 2^iSi!SLT%tiiti^d:0s ^ 

{Z:ltai?'^AXi:^.;->2 0 2 i/j:^.-t:a^^A^tg2 1 3 {I, lIrr'«iJ*>^A 

2 1 sfi. m^-^m. fiPt>Bijie©b-if t:-A2 i i ii\±u.nmt-C:>K^t^. 
•>>;>K•j757;^^>X2 0 3;6^'3feJ^F*>icgeffi$n. m^^\z7r.\^fz^^fz. m 
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2 Its T^(DJ:^t£^^^^-t^ 

A ^ ^ .-t. n ^ V A X ^ .J - > 2 0 2 $ nxi .i:^^ 5 C i*^ 

fP^^I.=t.T.■^o^••^Ax^';->2 0 2oJl-c•s^,t^B^{c/j:^Tl^s„ cn^ 

=^^°^^^^^'J->2 0 2©±O.^.C{I$g^.$nTt>^o .^.C(I(i. .c?. 
A^^LT 2 :^fS]{I-Bir*<^ U > K >J ^;H. >X2 0 3 ^igiSL/c'^. 

'J->2 0 2{zj:^x[ii5f^itL;^c^(±. z yjf^izt^-rTb^t^^nkni^^t^'o^m. 
->2 0 2{c^-,-r^>^$n. ^S5ri{r^/^'^^s-ciHiiff^i=f^n5o 

114 9ASC;:^4 9B{i. m 4 8 ARUM 4 8 Bt^^^.a ^'^ ^) - > 2 
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it—z>(DimiSLi:Lxmmr^zt^<mmfj:ji^iz.^.^:By}<^ mt^^xitf^i^^ 
m^\t. mm(^fzi^izm\zmuh&i.^-^'^:^mEx^fztiEL^rz>t. 
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T^^o cn{±. _Lidf:©jtp|(T5^ ^i^MUim^m^cDM.A.yjiz^sm-r^. 

.7^M2 0 8 o:>^^\Z^tm-t-A.X\.^^ [ZM.?L^ z t\ztz^o 

7^yH.>X2 0 3. LEDS,1^^S2 0 4om.tBt)^i:|SS^S{l. igill&UtCMJ:^ 
T*^„ Ctld. LEDS^^S2 0 4©±{zii^li^^^P^^pg{-,g^^^-^,,, 

}\^(D^^timmmzmi^x. R±if^jir>tmxwMm^-rit. :^^&y^mx 
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IB). 2>:{-7^yUA®2 1 6 fzlf^^:^mz^n^syj\^^ mif ^ (S5 1 C) o 

w\z^nfz:t5\^^m\^ (gi5 1 D) , z(ot^^ ^'^\^±mzt^fz-,Tm.j^,t< 
ms 2{i. ^n^T'iztstBMi.T^tz:^mmmm<D-yt^^^^.^^2 o i®.-i.a 

>J->2 0 2. >"J>K'j7^yHx>X2 0 3. LEDa,7^^E204 
i^. >^''Jt!Jl'ly>X2 0 3^m^Sly>X. '-t^n^^AXi^ >J->2 0 2;$- 
5 > ^ <i: |Hl l^^HjiX i r, T t ^ -5) C i 7&<^ A^ ;S „ 

tfeOlli^gd^iJ^W UT U^, C t L i ^ £0^^xCS,7^-^SE 2 0 1 ©KS^iS 

us 3{i. a?^<?)M«?^^MIEf 5 J;-^ {r{il;a6^^«^±TSlELfc^Jg*^:^Diir^- 
Tt^Di^'^Ax^ U->2 0 2. ->U > K'J;:7;UU>X2 0 3. S^^S 2 1 8 

S3 
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^J:olzmW:^nTl^^^ ZtHti^^^>zrjl.-^'cry^m. CScheimpflug condit 

^-•7-^t.oirr^^..^.U>X3 0 l^Segf-Sd:. LEDg;7c^g2 0 4 CD<4 
S^S^'SC«i:nj:L(Z^*<5?fi£$n-5{5SS,7^E2 0 8 <DiiLWLt<m'^r ^ . UiS. 

LED. CRT. ;ff^i^57^^§!/?KaV°^wK ^t,SiWliEL."TWU*s.^,igj;^$n 
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LriD!zm^^iztiimLx^fzt<. ztuzm^hnzhcoxitrxi^^ ^mmif^mx 

^■^'^fzt<^ Zti=^MS oiZ7ri-t^r)-i'Z^ M.^^Z 1 3©M!I©.^.E^ 

S!$ti/c^.ai?-5Ax^ 'J->2 2 0(i. US 6{I^-rJ:^«CffiS$n-5o ."J^n 
(r. LEDH^|IS2 0 4 {ra^$n/ciii^(i->'J >'K'J^;Hx>X2 0 3 lij: 

iij^©xfi£^^{rotsT{i. ->U > K'>i^;Hx>X2 0 3©fp;fl^Sf:^ni: 

->2 2 0{C^^$tlTO^:E,c^:#^^C:^;&^'T^^„ '^^X. ^>u>^'^2.^^0 
->2 2 0®f^^(ri:oT. xj2g:J9»(^;5^ (ip-& z ::^fp]{Cl£0':5^^^¥|5) 7b<. ^ 

55 
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10 Pl^. mS HZTF-to Z(Di&^<DM7J^^W:2 0 4 tl^-Zli. L E D £/T:32t{^iii^ 

ir. CRT. -^D^ag^lSS. ^^a^W. L^*<l£fflT#^o *o 

^'^AX^ 'J->2 2 0{±. 5fe{^lftBJL/c^n:r5AX:J' 'J - > 2 2 0 OflfS^Bf 
tisimfw. ^tfc:)t^T^$-a:T{'^^$n^>o nife. .-^o^'^AXi^ 2 2 0 
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4 0 2 (iSFa^^^m^^. 4 0 3 (i{S::!^^:^;^T^Oo iS^i6*<3fa4 0 4^^^ 
L/^ta^#4 1 5{r(±s 3 2>^7Ciij^4 0 6*<tg^$n-5o 

10 ccT. :^r^^ii§5^^4 0 2{±, a^$n^iij^cDis^:^iS3^CT0^;i^^ i: 

^^-^ 4 0 2 i LXfi. fiJ£{C 1 2 0 H 2 JLTlifp-r 5 t>(7)7i-<— A^^stT 

15 3^7ciii^,a^7i<■5T&gi:':i:-^Tl^^o ^/c. C ^ U/c^^^(^7tx-r -y ^ >^'^ 

ikm^mLm.^^t:>-^^Z t-V^. 2gK^1^^7-4 0 2 ^tgfi£-r «i:d<-C^ 5o 
S:f?7t^^4 0 3.i:tT(i. EEtClGiznUAiJ:^ (C. :S^f[H^>d:m^c!r L 

20 Jil£L/cJ:^{C. i©^cD z^^^^^niJ^'5AX^">i->4 2 OOJifll^B^fCife^ 
25 125 4 AS.O'iI 5 4 B{C:^U/wJ;-? x:^[«]{CCD^/ "9 — ^fcODjgg^fe.$;L/ > 
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(^2 1 (Dmmmm) 

in 5 9 AJS^Um 5 9 B (i. m.^SLs:L h 2 2 3 ^ 3 o2E^(z3£-iT^ll5Jt U/c:)t 

fe*?> m^T^^ixit. -en^'tioa^^- -y kt- taj tbj rcj o^- 

^tzlt^ m6 Q iZTik-tJ:-^ iZ^ lri<Di^^tly<^—>^3-^(D^<^—'^ 2 7 0 ^ 
2 7 1, 7 2{Z53'tiJLT«,T^U. {SM^.M-LT^^-rSC i: feT^ 
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2 2 6 it^Mmm(D^^^m.7F'^^s:, 227-229 tia^^^^- -y h t-* 0 . 

y h 2 2 7 ~ 2 2 9 ti. h >T^yU 2 3 0 2 3 1 {r#.^TfEg 

^^/T^^^-y h 2 2 7-2 2 go.-t^D^r^ ATli' V-Xi. US 2 A — He 2 

7TtJ£BjU7M^^^<i:I^L;T^,c,o ilU. i\)LW:±t \^XXM-t ^ l^t< 

me 2 A{i. m.^^—y h 2 2 7 Tffl t ^ i^n-S ^t: a ^^'-^ A X U - >CDV^^-^ 
^^T*!9. l^-- i^t:-A.2 3 2(±. .^.FtCiR^f -SJi-jCA^t^nSo ^6 2 

0. ^-i^'t"-A2 3 3{i.^.GCiIzmt- SJ:^(rA5t$n^o l!6 2C{i, ^,7. 
^— v h 2 2 9T'^t^t>n5^a:J7'5Ax:^ 0 - ^'t^f'P^^^^^T^ 0 . U-'tf 
t"-A2 3 4{±.^,H{IilZ5fl-r -5J;^{CAIt$n2,o 

6 1 iZ^\^tzJ:v {C. -y h 2 2 7 Of^ 2 3 5 {i, (SiSS^M 2 3 6 

©i£^fC?^^$n^o g^zLj:^.y h2 2 80^2 3 7 (±. {gSS^M 2 

3 8 Oig^fCjj^fiJt^tl. S^^— -y h 2 2 9 ©^2 3 Bit. iK*BM^^2 4 0 (D 

59 



wo 98/41905 



PCT/JP98/01148 



h22 7. 2 28. 22 9 US 3 AiZ^.-rmmM^^ 

~>2 4 2. 2 4 3. 2 4 4;:><. ^^$nTC>^„ f nct>*». a^^^.y h2 2 

2t<. m2 3 5 ^LTa5^^nTl^:5>o i^tifi. m^^^-y h 2 2 sjiii. 4^:5^ 

m^iy30Wm^<^->2 4 3^<^2 3 7 tLr^^.^ti. m^^^-y h2 2 
9C<i. _Lmt l/3©M^-/^•^->2 4 4;i<^2 3 9 i LX^.T^^ tlXt 

IEmt->hM.tzn^i^2 35, 237. 239 {i. 1163 ClZ^.tJ: 

^-'^Kit. mmmmm^(Dm^mt^A<^ h>4-wu"2 3 00^^352 3 
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-eti{roffc:LT^l&-r^;^ci6. M^f^;&<^i&LT^^^ <i:t^■?5ci!;^;&/j^;5,£t;-^- 
t-^hs ^'^'^tmj^^tv^^^Mffm^^iz\t^^u(7'^L.2a:>^Zom. HIST 
7 ©^{Z^I&r -S izib. .-tt n a 2 ©fS] C m\Z-n>^'^t<-V ^ 5 » 
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m^lii.^&g;&<32i:{mnSo .■^^^•5Af^S^!B#{-Mt^/c^g^t-- 
^■^ii ^ C i: < 1^^ $ n ^ J; ^ { - „ 
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^<^IZ^ ISS^iSts. ^^{-Rg'i-rx llffi. J5i5©''j:<i:'{lIiS:iSUTt>. X&mfi-IT 
cm 2 2©^Jg;KM) 
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coiift^Jii'^OT:?- Kowx^'iiSiSit^-j nmfsi.tj- k^x-t^a 

a^;<)-<^^/cBf.^5:T-:;!7- K^:^iHig{CKI*^-rt!;mc. m^i^<t>^ti^^f3^^X^^o 
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i&^mmzjiO . iBmmi^tm^mmt£^mizm'^mmizj^:bm.^^^ i^tzs^yt 
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^^mt. ±.^\^fzmmzx-,x. ^^^^'^i^^^mz^^hmTf^^rrocDx. 

^^^^cD^^^m^.mm:^^mM^-h''>^^i.izmmTtn^. 
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